The biosynthesis of inositol-containing sphingolipids in the yeast Saccharomyces cerevisiae is essential for the growth and viability of this organism (20) . While the reasons for this are not fully understood, sphingolipids are thought to play important roles in various yeast cellular activities, including regulation of phospholipid biosynthesis (22) , cell wall biosynthesis (9) , anchoring of cell surface glycoproteins (3) , membrane signaling pathways (7) , and modulation of plasma membrane H+-ATPase activity (16) . The membrane-associated enzyme phosphatidylinositol:ceramide phosphoinositol transferase (IPC synthase) catalyzes an essential step in the biosynthesis of the yeast inositol-containing sphingolipids (1) . The regulation of this enzyme should be important in controlling the sphingolipid composition and function of yeast membranes. To date, IPC synthase from a crude membrane preparation of S. cerevisiae has been only partially characterized (1) , and no detailed information about the regulation of this enzyme is available. In this study, the regulation of IPC synthase activity in response to growth conditions that regulate yeast phospholipid biosynthesis and the ability of various phospholipid metabolism mutants to regulate IPC synthase were investigated.
Growth of strains, preparation of microsomes, and IPC synthase assay conditions. S. cerevisiae strains ade5 (AMTa adeS), which exhibits normal regulation of phospholipid biosynthesis (2, 4) , and ino2 (MATct ino2-21 lys2), ino4 (ALTa ino4-39 lys2), and opil (AMTa opil-3 lysl), inositol biosynthesis mutant strains that are defective in the regulation of phospholipid biosynthesis (2, 4, 8) , were used in this study. Cells were grown in complete synthetic medium (12) containing myo-inositol (75 ,uM) and choline (1 mM) where indicated. Yeast cultures were incubated at 28°C on a rotary shaker at 225 rpm. Cells were harvested by centrifugation, and microsomal membranes were prepared as described previously (6 Table 1 , showed that the highest IPC synthase activity occurred in the mid-to late exponential phase and that a sevenfold decrease in enzyme activity occurred in cells harvested in the stationary phase of growth. These results are similar to those reported previously for the activities of the yeast phospholipid biosynthetic enzymes CDP-DAG synthase, phosphatidylserine synthase, and the phospholipid N-methyltransferases, which also decrease, 2.5-to 5-fold, during the stationary phase of growth (10) . Since a number of the yeast phospholipid biosynthetic (75 ,uM) and choline (1 mM), as indicated. Cells were harvested in the midexponential phase of growth, and microsomal membranes were prepared from cell extracts as described in the text. Values are the means ± standard deviations for at least three independent growth studies. a Cells were grown in complete synthetic (CS) medium with and without 75 ,uM inositol, as indicated. Cells were harvested in the mid-exponential phase of growth, and microsomal membranes were prepared from cell extracts as described in the text. Values are the means ± standard deviations for at least three independent growth studies.
presence of inositol (0.05 to 2 mM) and found no effect on enzyme activity.
IPC synthase activity in inositol biosynthesis regulatory mutants. In order to determine whether inositol was affecting the expression of IPC synthase activity, we measured IPC synthase activity in yeast inositol biosynthesis regulatory mutants (ino2, ino4, and opil mutants) that were grown in the presence or absence of inositol. The opil mutant yeast cells express the coordinately regulated yeast phospholipid biosynthetic enzymes at high levels regardless of the growth conditions of the cells (21) . IPC synthase activity in the opil mutant was elevated twofold in the absence or presence of inositol (Table 3) . Therefore, like other enzymes in the primary pathway of phosphatidylcholine biosynthesis (2, 12, 17, 21) , IPC synthase activity was not regulated by inositol in the opil mutant. The ino2 and ino4 mutant cells are inositol auxotrophs (4) and express repressed levels of the coordinately regulated phospholipid biosynthetic enzymes (15, 21) . IPC synthase activity in the ino4 mutant did not respond to the presence of inositol in the growth medium and was expressed at the same level as in adeS cells grown in the absence of inositol (Table 3 ). In the ino2 mutant grown in the presence of inositol, IPC synthase activity was 1.6-fold higher than in adeS cells grown in the absence of inositol (Table 3) . These results suggest that IPC synthase is differentially regulated by inositol in the ino2 and ino4 regulatory mutants.
In summary, IPC synthase activity was found to be affected by the growth phase of the cells, by the addition of inositol to the growth medium, and by mutations that affect the regulation of yeast 
